
Principles of Environmental Restoration

Principle 2 - Problem Identification and Definition



Principle 2

Clear, concise, and accurate problem
identification and definition are critical

• Session objectives
– Explain why accurate problem identification and

definition are important
– Be able to write an environmental restoration

problem statement
– Be able to modify a problem statement as

information is received during an investigation and
action



What is the problem(s)?
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What is a problem?

• A problem is a site condition posing real
or potential unacceptable risk, or a
condition that the core team determines
requires a response
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Cross-section of sewage discharge pipe and trench

ShallowEarthen Trench

Location of sludge sample

2 meters

Stream

River

Flow

Fl
ow

(Cs-137 known to have been used in some process operations)

Sanitary Sewer / Discharge Trench and Pipe

1000
meters

Buried Tank (2)

3

1



Why focus on problem
definition?

• Problems are what you scope, decide to act
on, and ultimately remediate

• The process of defining problems identifies
information needs

• Problems are not necessarily operable units,
release sites, or waste area groups



Defining the problem

Building = D&D Program
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Poor problem definition leads to:

• Poor project focus
– Overly extensive or ineffective investigation (e.g.,

trying to remove all uncertainties)
– Extended process to decide on remedy

• Poor project execution
– Not fixing the problem
– Fixing the wrong problem
– Fixing the problem at greater cost than needed

• Prolonged site closeout
• Inappropriate exit strategy



Impacts of changing problem
definition
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Characteristics of good problem
definition:

• Specifies situation requiring response
and establishes/clarifies data needs

• Reflects current conceptual site model
– Modified as information obtained

• Reflects core team consensus
• Helps define data sufficiently

– Necessary data
– Sufficient data



Characteristics of good problem
definition

• The following graph is based on measurements of
radioactivity taken along the exterior, top length of the
pipe

Distance from Outfall

Radioactivity
(d/min/unit length)

A B

cleanup standard equivalent



Documenting problems through
problem statements

• Problem statements define the circumstances
that require a response

• Key components of a problem statement
– Media
– Contaminants and concentrations
– Volumes
– Regulatory or other drivers



Problem statement examples

• Sitewide - Cesium-137 found above 80 pCi/g
of soil in any 100 square foot area 6 inches
deep (measured using standard site protocols)
and a total estimated volume of contaminated
soil less than 100 cubic meters

• Mixed Cesium-137 and D007 contaminated
sludge found in an underground tank that is
not in compliance with regulatory
requirements



Problem identification process

Is there
sufficient information
for the core team to

believe a release has
occurred?

Is there
sufficient existing
information for the

core team to
determine if a problem

exists?

Focus on conditional elements of
problem statement to determine data

needs (i.e., investigate further or
review existing data)

No further action
decision

Focus on likely response
elements of problem statement

(what action to take)

NO

YES

(Action)

NO
(Resolve problem
uncertainty)

Collect or obtain
required information

to fill data needs NONO

NO

YES

Focus on developing the response,
conceptual design and uncertainty
management plan (could include

data needs)

Evaluate existing
site data and process

knowledge

Does
new information
modify problem?

Enough information to
select

response?

YES or POTENTIALLY YES
(Potential Release Site) Modify problem statement



Small group exercise

• Read and follow the directions on the
next page

• Take 30 minutes working in your team

• We will report our problem definitions



Now, what is the problem?
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